Introduction
Gastric cancer (GC) is one of the most common cancer types. The majority of gastric tumours (90-95%) are adenocarcinomas. Other types include lymphomas (2/3) and sarcomas (1/4).
Both morbidity and mortality due to gastric cancer have recently shown a downward trend in most countries worldwide. Reduced morbidity has also been observed in Poland, though as yet without a significant reduction in mortality rates. According to National Cancer Registry data, a total of 5103 new cases were diagnosed in Poland in 2008. Also, a total of 5674 deaths from this cancer type were reported in the same year [1] .
Poor prognosis is mainly due to late diagnosis. Median survival of patients with inoperative or metastatic gastric cancer (IMGC) does not exceed 10 months, while the maximum two-year survival rate is 10% [2] . Patients in whom surgery is not possible due to advanced cancer stage usually require palliative treatment in the form of chemotherapy. Although a dozen or so different chemotherapy regimens are used in patients with inoperable cancer to improve their quality of life, no significant extension of overall survival has been achieved so far. Likewise, no standard of care has been firmly established yet. The most commonly used cytostatics are cisplatin (DDP) and 5-fluorouracil (5FU) in various combinations.
The article outlines the evolution of systemic treatment of gastric cancer throughout the last several years and discusses results of the most recent studies into the so-called personalization in medicine.
Chemotherapy versus best supportive care
Even back in the 1990s, there was no consensus about the benefits of systemic treatment in IMGC patients. At that time, results of several phase III trials comparing chemotherapy with best supportive care (BSC) were published. Some of the trials were stopped prematurely because early evidence was obtained both in terms of significant extension of progression-free survival (PFS) and overall survival (OS) among patients receiving chemotherapy compared to BSC, p < 0.05 [3, 4] . Furthermore, the quality of life of chemotherapy patients was found to be better than BSC patients [5] .
Single-drug chemotherapy versus combination chemotherapy
Also, more than ten trials were conducted to compare single-drug with multiple-drug chemotherapy regimens. Seven of the trials were meta-analyzed. Overall, the trials involved 1472 patients [2] . Most investigators used 5FU in the monochemotherapy arm. The same agent was also used in multiple-drug regimens [5] [6] [7] . Authors of the meta-analysis stress that toxicity was insignificantly higher in patients receiving multiple-drug chemotherapy than sin-gle-drug chemotherapy. Response rates were higher in the multiple-drug chemotherapy arm, p < 0.00001. Also, progression-free survival (p = 0.015) and overall survival (p = 0.00003) times were shown to be significantly longer in patients treated with multiple-drug regimens.
Comparison of various multiple-drug regimens IMGC patients have also been studied in about a dozen phase III clinical trials seeking to establish the standard regimen of palliative chemotherapy. The most commonly used drug combinations included 5FU, DDP, methotrexate (MTX), adriamycin (ADM), etoposide (VP-16) and mitomycin C. Wagner's metaanalysis investigating two and three-drug regimens demonstrated longer overall survival in patients receiving threedrug combination chemotherapy. Drug regimens including anthracyclines were also shown to be superior in terms of efficacy to anthracycline-free regimens [8] . Cisplatin-treated patients were found to have a longer survival than patients receiving cisplatin-free chemotherapy [9, 10] . The quality of life of patients treated with DDP-containing regimens was better than patients treated without cisplatin. Some authors recognize the ECF scheme (epirubicin, DDP, 5FU) as the standard of care for IMGC patients [21] . Others claim that no three-drug combination chemotherapy extends the overall survival compared to the two-drug regimen DDP plus 5FU. Finally, it was observed that three-drug regimens might extend progression-free survival and increase the treatment response rate [8, 12, 13] .
Recent years have seen the publication of results of several phase III trials investigating new drugs in gastric cancer patients, including fluoropyrimidines, irinotecan, taxanes and oxaliplatin.
The REAL-2 trial demonstrated that DDP substitution with oxaliplatin eliminated the requirement for lengthy hydration and reduced the risk of complications (renal dysfunction, hearing disorders, vomiting). Capecitabine administered instead of prolonged continuous infusions with 5FU was found to improve the quality of life of patients without compromising therapeutic efficacy [13] . Taxanes added to DDP and 5FU (DCF) regimens increase response rates, and extend progressionfree survival and overall survival [14] . Due to considerable toxicity (neutropenic fever developing in 30% of patients), DCF was not adopted as the standard of care in IMGC patients.
Irinotecan-based regimens have also been assessed in phase III trials. Patients treated with irinotecan had longer overall survival than patients receiving irinotecan-free chemotherapy. Trials comparing the standard regimen (i.e. DDP in combination with 5FU [PF]) demonstrated an insignificantly lower occurrence rate of lethal complications in patients treated with chemotherapy regimens containing irinotecan [15, 16] .
Today, PF (DDP, 5FU) remains the most commonly used palliative chemotherapy regimen in IMGC patients worldwide. Response rates do not usually exceed 20-30%, while oneyear survival rates reach 30%, with a median survival time of approximately 8 months [13] .
Molecular targeted therapy
New molecularly targeted drugs, commonly referred to as targeted therapy, are increasingly used in clinical practice to treat patients with malignancies. For example, trastuzumab has been approved for patients with HER2-overexpressing breast cancer, while bevacizumab, cetuximab and panitumumab have been approved for colorectal cancer.
The epidermal growth factor receptor (EGFR) pathway is a commonly known pathway which plays an important role in oncogenesis. EGFR overexpression is often seen in excised specimens of malignant gastrointestinal tumours. In GC patients, HER2 overexpression is more common in the intestinal type, tumours located proximally or in the gastroesophageal junction, higher-stage cancer, spreading to the lymph nodes and at the stage of liver metastases; it is associated with more rapid disease progression and shorter survival [17, 18] .
Results of a phase III trial on the addition of trastuzumab to PF chemotherapy in HER2 overexpressing patients (ToGa) were presented during the 2009 ASCO Meeting. Overall survival was found to be significantly longer among patients in the trastuzumab arm (13.5 vs. 11 months), p = 0.0048 [19] . On that basis, trastuzumab was approved for the therapy of patients with metastatic gastric cancer and HER2 overexpression.
Results of the ToGa trial demonstrating the efficacy of targeted therapy in a selected group of patients created a foundation for further studies into EGFR inhibitors in GC therapy. Also, by analogy to breast cancer treatment, lapatinib is currently being investigated as second-line therapy in gastric cancer patients who have previously failed trastuzumab treatment.
K-RAS or B-RAF mutations are rarely observed in excised specimens of malignant gastric tumours. The finding forms a basis for attempts to use cetuximab or bevacizumab for GC treatment. For the time being, the only reports of efficacy of antiangiogenic therapy in IMGC patients come from nonrandomized phase II trials. In one of them, bevacizumab was combined with irinotecan and DDP for first-line therapy. The response rates were 65%, while progression-free survival was 8.3 months and overall survival was 12.3 months. At the same time, however, bevacizumab was associated with frequent severe complications, mostly thromboembolic incidents and gastrointestinal perforations [20, 21] . In another trial, bevacizumab was combined with the DCF regimen. Similar results were noted [22] . Results of the AVAGAST phase III trial designed to evaluate the efficacy of bevacizumab combined with capecitabine and DDP, compared to chemotherapy alone, are currently being awaited. MAGIC-2, another trial which is now in progress, seeks to evaluate the efficacy of bevacizumab for neoadjuvant treatment. Yet another trial, EXPAND, is designed to clarify the role of cetuximab combined with DDP and capecitabine in first-line treatment of IMGC patients.
Also, results are yet to be announced for trials investigating combinations of chemotherapy with other angiogenesis inhibitors (sunitinib, sorafenib, cediranib or axitinib), other EGFR inhibitors (panitumumab, matuzumab) and inhibitors of intracellular tyrosine kinase domain (gefitinib, erlotinib, lapatinib, canertinib).
Researchers expect that new molecules will improve efficacy levels and reduce chemotherapy-induced toxicity in patients suffering from disseminated gastric cancer. However, with the exception of trastuzumab, no targeted drug has as yet been approved for the therapy of GC patients.
As is commonly known, GC is disseminated both by blood and lymph circulation, and into the peritoneum. Some authors point to an increased risk of digestive obstruction during irinotecan treatment in patients with GC metastasizing to the peritoneum. Japanese studies have shown the survival rates of patients with peritoneal metastases treated with irinotecan-containing regimens to be significantly shorter compared to patients treated without irinotecan. On the other hand, the survival rates of patients receiving the same therapy, though with different metastatic sites, were found to be longer [15, 23] . S-1 (tegafur, gimeracil, oteracil), which is widely used in Asia, is thought to be more toxic in Caucasian than Asian populations. Two trials (FLAGS and S.C.-101) demonstrated longer OS survival in patients treated with the S-1 regimen combined with DDP in the Chinese and Japanese populations compared to the Caucasian population, in which the drugs were also found to be more toxic [23] [24] [25] .
Second-line therapy and beyond
Approximately half of GC patients fail their first-line therapy. The majority of other patients experience tumour progression during the course of the disease [24, 26] . It is not clear whether second-line systemic treatment, followed by thirdline and beyond, has an effect on the survival of GS patients. It seems, however, that GC patients may benefit from this type of management similarly to patients suffering from colorectal cancer. A phase II trial assessing the efficacy of irinotecan combined with capecitabine in patients who have failed their DDP + 5FU therapy has shown that with reduced drug doses the regimen is safe and produces high response rates [27] .
The growing number of new active and easily accessible drugs gives grounds to believe that patients may benefit from further therapy, even though biological differences between gastric and colorectal cancers are indisputable.
Regardless of the number and quality of available drugs, however, it should be remembered that advanced gastric cancer is associated with extremely poor prognosis. Therefore, the overriding goal of therapy should always be to improve the quality of patients' life. Palliative radiotherapy is another effective method ensuring analgesic and anti-haemorrhagic effects [28] .
Summary
Since new therapies, opening up new treatment possibilities, are becoming more easily accessible, GC patients and their families can hope for more effective and safer treatment. Expanding knowledge of GC biology makes it possible to individualize treatment to the patient, not only to cancer type. For example, chemotherapy can be combined with trastuzumab in GC patients with HER-2 overexpression. Some authors claim that patients with peritoneal metastases should not be treated with irinotecan because of elevated risk of digestive obstruction. In Caucasian patients S-1 is more toxic and less effective than in the Asian population.
The outcomes of numerous studies into new targeted drugs for GC therapy are currently awaited.
Bad prognosis should, however, always be borne in mind during IMGC therapy [33] . Patients who are in poor general condition (ZUBROD score ≥ 2) should not be deemed eligible for systemic treatment. Patients with a ZUBROD score < 2, depending on their comorbidities and therapeutic possibilities of the medical centre, can receive systemic or supportive therapy, or be enrolled in clinical trials (NCCN v.2010 Gastric Cancer, 34). Such therapeutic management may be opening the door for personalized medicine in gastric cancer.
